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SPECIFICATION 
1. Title. of the Invention Depilatory 
2 . Claims 

1. A depilatory, being characterized by comprising a 
mercaptocarboxylic acid and an Mg compound acting as a base 
and having, as a liquid property, a pH value of from 11.5 to 
13 .5. 

2. A depilatory, in which a stock liquid comprising, 
as main components, mercaptocarboxylic acid, an alkali agent, 
a surfactant and water, and a liquefied gas as a propellant 
are filled in a pressure can and becomes in a foamed state when 
in use, having a liquid property of a pH value of from 11.5 
to 13.5, and comprising an Mg compound acting as a base. 

3. Detailed Description of the Invention 
(Technical Field to which the Invention Belongs) 

An occasion in which skin of women is exposed is rapidly 
increasing every year and, along with such trend, a demand for 
a depilatory for removing body hair as an etiquette is increasing . 
Although sales of the depilatory are regulated due to a 
definition as a quasi drug, it also has a cosmetic property. 
Recently, a foamed product (mousse) is popular in a cosmetic 
industry and it has characteristic of no sagging, a necessity 
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of small amount of medicament to be used and the like for the 
purpose of application . 

(Prior Art) 

In the past, as depilatories, there were sulf ide-based 
ones such as calcium sulfide and barium sulfide . However, since 
these medicaments are unstable, thioglycolic acid-based ones 
are now prevailing. Thioglycolic acid: HSCH 2 COOH is a type of 
mercaptocarboxylic acids and is a general -use hair- curl ing 
agent. As compounds to be included in a category thereof, 
mentioned are, for example, cysteine: HSCH 2 CH (NH 2 ) COOH, 
mere ap t opr op i oni c acid: (SH) (CH 2 ) 2 COOH, thiomalonic acid: 
HSCH(COOH) 2 and dithiomaleic acid: HSC (COOH) =C (COOH) SH . 
However, it is considered that those for general use as a raw 
material are limited to thioglycolic acid and cysteine. Other 
than these compounds, for example, thioglycerin , thioglycol 
and thioglycolic acid amide each have a depilatory ability. 

In order to allow the depilatory to be alkaline for the 
purpose of removing hair, there are salts of ethanolamine, 
potassium, sodium, calcium, lithium and the like. However, 
in Japan, the calcium salt is a main component in the depilatory, 
while, in the U.S., there is a report in that the lithium salt 
is used therefore. Barium and strontium will not be permitted 
by Ministry of Health and Welfare as a toxic element. 

Since a previous depilatory was that in a creamy or an 
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ointment state, the calcium salt or lithium salt was appropriate 
in preparing the depilatory. The reason is that, since 
solubility thereof to water is relatively low, it is easily 
mixed and the resultant depilatory is scarcely separated or 
affected by moisture and the like (see Table 1) . 

Ministry of Health and Welfare approved a foamy state 
of the depilatory by only recently, namely, in 1987 and, in 
accordance with such approval, a product of aerosol type (42 
Chemical Bureau Notification No. 275) in which a propellant 
is added to a preparation, as a reference , in the above-mentioned 
creamy or ointment state has come to emerge. 

(Problems that the Invention is to Solve) 

It has ordinarily been performed in an aerosol industry 
to produce a product in a foamed state by using a liquefied 
gas as a propellant. Based on this idea, it is not special 
technique to allow a preparation similar to a conventional 
depilatory composition to be in a mousse state. 

Therefore, the product in the foamed state based on a 
conventional preparation in which calcium thioglycolic acid 
is a main component can easily be produced and is put on market. 
However, such product in the mousse state is still in the early 
days of experience and many problems have appeared with time 
in passing of one year. 

A fatal defect thereof is a phenomenon in which, even 
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when an ejection button of a container can filled with a content 
medicament is pressed, a stem is clogged and foam does not come 
out. That is, the phenomenon occurs because a fine orifice 
of from 0.2 mm to 0.5 mm which passes through to an ejection 
valve is clogged by a solid matter. When a reason for such 
occurrence is examined, it was found that calcium thioglycolic 
acid was precipitated in a stock liquid and the resultant crystal 
was gradually grown, though in an extremely slow speed. 

As described below, the depilatory exerts an effect when 
a pH value thereof is 11.5 or more; however, .when alkalinity 
thereof becomes unduly high, the depilatory irritates skin and, 
accordingly, a pH value thereof should be restricted to 13.5 
or less. Therefore, it is necessary to adjust the pH value 
thereof to be between these values. Such adjustment in the 
range between the pH values can easily be performed by applying 
a buffer action of a known Ca(OH) 2 -KOH (or NaOH) type. When 
the adjustment does not depend on the buffer action, it is 
necessary to administer a delicate fluctuation and, further, 
even when the product is used, the pH value fluctuates to allow 
a depilatory effect to be unstable. However, when a basic Ca 
compound is blended, a problem of a clogging phenomenon to be 
caused by the aforementioned crystal precipitation occurs. 
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(Means for Solving the Problems) 

The present invention is in development of a foamed 
depilatory, that is, a product in which, when it is produced, 
a pH value of a stock liquid thereof is allowed to be easily 
adjusted and, further, when it is used, a fluctuation of the 
pH value is small and, still further , a depilatory ef fee t thereof 
is high. Furthermore, in such foamed product, it is important 
that a clogging is not generated . For such purpose, the present 
inventor paid attention on using Mg(OH) 2 in place of Ca(OH) 2 . 

As for salts of thioglycolic acid, there are those of 
ammonium, ethanolamine and the like in addition to an inorganic 
alkali. However, since they do not attain a pH value of 11.5 
or more, an alkali or an alkali earth is used for the salts. 
When solubility of each of these thioglycolic acid salts was 
measured, the results as described below were obtained (g of 
salt dissolved in 100 g of water) . 



6 



Table 1 



Temperature 


10° 


25° 


Na 


100 


145 


K 


193 


250 


Li 


3 . 7 


13 . 2 


Mg 


134 


330 


Ca 


6 . 9 


8 . 5 


Sr 


64 . 0 


94 . 3 


Ba 


27 . 1 


37.4 



In a case of the stock liquid, since there are other blended 
materials such as a surf ac tan t than water therein , the solubi 1 i ty 
thereof is not same as those in Table 1. However, since the 
depilatory ordinarily contains from 5% to 7% of thioglycolic 
acid (HSCH 2 COOH) , it is considered that the solubility of the 
calcium salt is low and, accordingly, a crystal is gradually 
grown by a repeating history of temperature. 

Onthispoint, in a case of the Mg sal t , since the solubility 
thereof is extremely high, precipitation does not occur. In 
a case of Mg(OH) 2 , although the solubility thereof is low in 
a high pH range compared with that of Ca(0H) 2 , a buffer action 
of Mg(OH) 2 -KOH (or NaOH) is recognized and, accordingly, a pH 
adjustment at the time of producing it is easy. 

Further, there is the buffer action also to a pH change 
at the time of using it. Namely, although the depilatory 



7 



containing thioglycolic acid is alkaline and, above all, exerts 
an obvious effect at a pH value of 12.0 or more; however, when 
the pH value thereof is unduly high, it irritates skin and, 
therefore, when an upper limit of the pH value is defined to 
be 13.5, since the skin is acidic, there is a trend in which 
the pH value of the medicament is decreased after it is applied. 
Then, the depilatory effect is deteriorated and, accordingly, 
it is appropriate to prevent the pH value from decreasing as 
much as possible. In FIG. 1, liquids which each contain 5% 
of thioglycolic acid and has a pH value of 13 : namely, A indicates 
a liquid in which a pH value is adjusted to be 13.0 by using 
only KOH; B indicates another liquid in which 1% of Ca (OH) 2 
is added and, then, a pH value is adjusted to be 13.0 by using 
KOH; and C indicates still another liquid in which 1% of Mg (OH) 2 
is added and, then, a pH value is adjusted to be 13.0 by using 
KOH is dropwise added with IN HC1 reference liquid to examine 
a change of pH values and the results are shown. From these 
results, it is indicated that , in a case of an addition of Mg (OH) 2 , 
a pH curve is apparently favorable in removing hair. FIG. 2 
shows measurements of degrees of swelling and forces of breakage 
of treated human hair which has been dipped in stock liquids 
each having a different pH value and containing 5% of 
thioglycolic acid for 3 minutes, rinsed with water and, then, 
drained by using a centrifuge. From FIG. 2, it is recognized 
that, when the pH value becomes 11.5 or more, the depilatory 
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effect is exerted and, above all, when it becomes 12 . 0 or more, 
the depilatory effect is secured and maintained at a same level , 
whereas, apparent from FIG . 1, even when the pH value is adjusted 
to be 12.0 or more by using only KOH, the pH value declines 
at the time it is applied on a surface of skin to be depilated 
and, as a result, the depilatory effect is deteriorated. On 
the other hand, when an alkali earth such as Mg is blended, 
it forms a water- insoluble hydroxide which, then, exists in 
the stock liquid to slightly cause a fluctuation of the pH value . 

Salts of these alkali earth metals mostly form hydroxides 
thereof in the presence of an alkali hydroxide such as KOH or 
NaOH to allow respective amounts thereof to be dissolved in 
a solution to be extremely small. 

When a 5% TG-Mg solution is added with a concentrated 
KOH solution to adjust a pH value thereof to be 10.0 or more, 
a double decomposition occurs in them to precipitate respective 
hydroxides and to generate TG-K in the solution . For reference, 
amounts of alkali earth metals to be dissolved in the solution 
are shown in Table 2 . 
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Table 2 

Temperature °C Ca Mg 

3 19.5 ppm 4.6 ppm 

10 18.5 8.5 

20 18.0 10.6 

30 17.5 15.2 



Therefore, in a preparation according to the present 
invention, when an alkali hydroxide is added for increasing 
the pH value, a greater part of Mg is precipitated as a form 
of a hydroxide thereof (in some cases, a basic carbonate 
partially co- exists) and a minute amount of Mg forms magnesium 
thioglycolate which is , then, dissolved in the solution . Based 
on these facts, when a preparation is performed according to 
the present invention, there are following cases: 

(a) thioglycolic acid is allowed to react with magnesium 
hydroxide or magnesium carbonate and, then, added with an excess 
amount of magnesium hydroxide; 

(b) a magnesium thioglycolate solution is added with KOH 
or NaOH up until the pH value thereof is appropriately adjusted; 

(c) a potassium- or sodium thioglycolate solution is added 
with magnesium hydroxide . In some cases , the resultant solution 
is further added with an alkali hydroxide in order to adjust 
the pH value thereof; and 

(d) a thioglycolic acid salt solution is added with a 
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magnesium salt such as MgCl 2 and, further, with an alkali 
hydroxide . 

At present , although magnesium thioglycolate is not 
available in market, thioglycolic acid is purchased and, then, 
added with a magnesium compound to prepare it. 

An amount of magnesium to be added is preferably 0.1% 
by weight or more in terms of Mg in order to effect the 
aforementioned pH buffer action and an upper limit thereof can 
be 20% by weight in view of an emulsif ication limit of the 
solution . 

Under these circumstances, the depilatory according to 
the present invention comprises, as essential components, 
mercaptocarboxylic acid and a magnesium compound acting as a 
base and a pH value thereof is allowed to be from 11.5 to 13.5; 
however, other than these compounds, it can further be added 
with such components as in following i to ix to enhance an effect 
thereof : 

i . depilatory effect imparting agents such as thioglycol , 
thioglycerin, thioglycolic acid amide and thiophenol; 

ii. hair swelling agents such as ethanolamine , urea and 
guanidine; 

iii. cream modifiers such as polyacrylic acid, cetanol, 
paraffin, bees wax, lauric acid, lactic acid and boric acid; 

iv. antioxidants such as hydroquinone , sodium thiosulf ate 
and ascorbic acid; 
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v. skin sticking agents such as glycerin, polyethylene 
glycol, sorbit, CMC and bentonite; 

vi . foam modifiers such as rosin and alcohol ; 

vii. skin protective agents such as azulene, allantoin 
and aloe extract; 

viii. dyes; and 

ix. perfumes 

According to the present invention, in a case of a product 
in which a pH value is hard to be measured, following measures 
are taken: 

aerosol product: ejected foam is frozen and, then, is 
gradually heated while stirring to remove a liquef ied gas and, 
as a result, a stock liquid is obtained. Alternatively, the 
product is ej ected into an alcohol and, then, is heated to remove 
a liquefied gas and, as a result, a stock liquid is obtained. 

ointment in a gel state: the ointment is added with water 
and, thereafter, agitated to obtain a water layer which is, 
then, used for measurements. 

(Embodiments ) 
Example 1 

Preparation 

1. Ammonium thioglycolate liquid 20.0 (% by weight) 

(40% liquid) 

2. Magnesium sulfate 5.0 
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3 . Bees wax 3 . 0 

4. Cetanol 3.0 

5. Petrolatum 9.6 

6. Lanoline 1.8 

7. Liquid paraffin 4.8 

8. Polyethylene glycol 10.0 

9. Polyoxye thylene cetyl ether 5.1 

10. Sorbitan monostearate 2.7 

11. Polyvinyl pyrrolidone 1.0 

12. Sodium lauryl sulfate 1.2 

13. Caustic potash 4.3 
14 . Perfume 0 . 5 
15. Purified water 28.0 



The above preparation was mixed to be emulsified in a 
creamy state, thereby obtaining a product according to the 
present invention. A pH value thereof was 11.8. 



Example 2 

Preparation 

1. Calcium thioglycolate 10.0 

2. Magnesium hydroxide 15.0 

3 . Glycerin 3 . 0 

4 . Sodium hydroxide 1 . 0 

5. Sodium polyacrylate 5.0 

6. Sodium alkylbenzene sulfonate 0.5 
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7 . Perfume 0 . 1 

8. Water 65.4 

The resultant product is a product in a gel state. This 
product was added with 4 times amount of purified water and, 
then, sufficiently stirred to obtain a pH value of 12.7. When 
the product was applied by a spatula or the like to a portion 
covered with hair and, 5 minutes later, removed to notice that 
depilation was conducted. In another case, the product was 
first applied to a cloth and, then, the cloth was applied to 
a portion covered with hair and, 5 minutes later, removed to 
notice that depilation was conducted. 

Example 3 



Preparation 



1 . 


Thioglycolic acid (93%) 


7 . 0 parts by weight 


2 . 


Potassium hydroxide (85%) 


8 . 8 


3 . 


Cetanol 


0.3 


4 . 


Polyethylene glycol #1000 


3 . 0 


5 . 


P.O.E. alkylphenyl ether 


0 . 3 


6 . 


P.O.E. glycol 


2 . 5 


7 . 


Magnesium hydroxide 


2 . 0 


8 . 


Disodium edentate 


0.1 


9 . 


Perfume 


0.5 


10 . 


Purified water 


75 . 5 



The above preparation was blended to prepare a stock liquid . 
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A pH value thereof was 12.5. An aerosol can was filled with 
100 g of the stock liquid and 7 g of a liquefied gas and, then, 
provided with a valve, a button and a cap to obtain a product 
according to the present invention. 



Example 4 

Preparation 

1. Thioglycolic acid (93%) 7 . 5 parts by weight 

2. Sodium hydroxide (94%) 2.0 

3. Potassium hydroxide (85%) 9.0 

4. Basic magnesium carbonate 4.0 

5. Pdlyoxyethylene, polyoxy- 

propylene cetyl ether 0.5 

6. Sodium polyoxye thylene lauryl 

ether sulfate 0.5 

7. Ethanol 5.0 

8. Sodium alginate 0.2 

9. Sodium sulfite anhydrous 0.2 

10. Aloe extract 0.5 

11 . Perfume 0 . 5 

12. Purified water, making up to 100.0 

A: 1 was added with 25 parts of purified water and, then, 
added with 4 to allow them to be dissolved thereamong . 

B: 8 was added with 7 and, after being stirred, added 
with 20 parts of purified water to allow them to be dissolved 
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thereamong . 

D: 2 and 3 were added with 27 parts of purified water 
to allow them to be dissolved thereamong and the resultant 
solution was added with 9 and 10. 

A was added with D and, then, added with 5 and 6 and, 
further, added with B and, next, added with 11 and, subsequently, 
added with a balance of 12 to prepare a stock liquid. A pH 
value thereof was finally adjusted to be 13.0. An aerosol can 
was filled with 80 g of the thus-pH-adjusted stock liquid and 
15 g of FRON 12 to obtain a product according to the present 
invention . 



Example 5 

Stock liquid 

1. Potassium thioglycolate 40% solution 19.0 parts 

2. Magnesium hydroxide 5.0 
3 . Bentoni te 3 . 0 
4. Magnesium stearate 2.0 
5 . Squalane 4 . 0 
6. Polyoxypropylene butyl ether 4.0 
7 . Urea 2 . 0 

8. Sodium polyacrylate 0.5 

9. Ethanol 3.0 

10. Caustic potash amount for adjusting pH 

11. Perfume minute amount 
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12 . 

13 . 



Dye 

Purified water 



minute amount 
balance 



Total 100.0 
A pH value of the present stock liquid is adjusted to 
be 13.0 by using caustic potash. An aerosol can was filled 
with 150 g of the resultant stock liquid.and 15 g of a liquefied 
gas made of 20% of butane and 80% of pentane to obtain a product 
according to the present invention. When this product is 
ejected and comes in contact with skin, this product forms foam 
by a temperature of a body. 

(Advantage of the Invention) 

Although a depilatory in a foamed state is small in amount 
of a medicament to be employed compared with a depilatory in 
a creamy state and, therefore, is small in detrimental effect 
to skin, a product prepared by an embodiment according to the 
present invention which is more effective than a conventional 
product and does not cause an ejection clogging can be obtained. 

(Brief Description of the Drawings) 

FIG. 1 It is a curve showing a decrease of a pH value when 

a stock liquid which has been adjusted to have a pH value of 
13.5 is added with HC1 dropwise: 

Solid line A: adjusted only by KOH; 
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Dashed line B adjusted by KOH and Ca(OH) 2 ; and 

Chained line C: adjusted by KOH and Mg(OH) 2 . 
FIG. 2 It shows force of breakage (S line) and swelling 

ratio (Dline) of ahumanhair treatedby a stock liquid containing 
5% of thioglycolic acid while changing a pH value thereof in 
a stepwise manner. Further, a dotted part on the S line is 
incapable of being measured. 

-END 

Applicant: Kashiwa Kagaku Kogyo K.K. 
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FIG. 1 

AMOUNT OF IN HCL LIQUID 
FIG. 2 

SWELLING RATIO 
FORCE OF BREAKAGE 
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